The intracellular pathway that controls the cytoplasmic versus nuclear distribution of Gli transcriptional regulators in response to Hedgehog signaling remains poorly understood. Iguana appears to play a role in regulating this process independently of Hedgehog signaling.
sequestering Ci/Gli in the cytoplasm through direct binding and inhibiting Ci/Gli activity in the nucleus [12] [13] [14] . Finally, Ci/Gli contains a nuclear export signal that prevents Ci act /Gli act from accumulating in the nucleus [13] .
Igu mutant zebrafish embryos have severe deficiencies in muscle types requiring high levels of Hh signaling, although they show an expansion of the expression domains of the Hh-responsive genes engrailed 1 (eng1) and patched (ptch) in the somites, and later an expansion of a specific muscle type that requires a low level of Hh signaling. In addition, ventral cell identities in the neural tube that are associated with high levels of Hh signaling and related activation of target genes are reduced or lost, while Hh signaling remains restricted to its normal domains [2, 15] . Both of these phenotypic features are consistent with a reduction in Gli act . In addition, the ectopic signaling in the somites suggests a reduction of Gli rep .
Igu embryos are refractory to PKA manipulation, indicating that the mutation acts downstream of PKA processing, at the level of the Gli transcription factors. Gli1 is clearly redundant with Gli2 in muscle patterning, as both factors must be absent for loss of Hhdependent muscle types [16] . Compound igu; dtr/gli1 mutants show a more profound loss of expression of Hh gene targets in the somites, however, suggesting that Igu acts upstream of Gli factors, and the enhanced Hh signaling response in igu mutants is Glidependent. Furthermore, Gli2 is unable to compensate for loss of Gli1 activity in the absence of Igu. In contrast, when Gli2 levels are reduced in igu mutants, the myotomal phenotype is largely unaffected. The fact that Gli1 acts exclusively as an activator [17] , while Gli2 may have an additional repressor function, hints that Gli2 repressor activity may contribute to these different outcomes. In other vertebrates, Gli3 is the predominant Gli repressor, but neither study explored the role of Gli3, an omission that will no doubt be rectified soon.
Positional cloning of the Igu locus identified an uncharacterized gene called dzip1. Dzip1 has a single zinc finger domain and an apparent nuclear localization signal. Igu mutant alleles all contain premature stop codons that result in carboxy-terminally truncated proteins. Significantly, the injection of wild-type, but not mutant, dzip1 RNA is sufficient to fully rescue igu mutant embryos. Wolff et al. 
